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Dear Mr. Walker:

LACO ASSOCIATES (LACO) is pleased to present to the California Regional Water
Quality Control Board (CRWQCB) the results of groundwater monitoring for the second
quarter of 2005, data supporting natural attenuation closure, and a request to pursue a
closure report for the site. A copy of e-mail correspondence between LACO and the
CRWQCB regarding a request that information pursuant to closure be included in this
report is also attached (see Attachment 6 of the following report). This report has been
prepared for Mr. Darryl Lovaas.

Please call (707) 443-5054, if you have any questions or concerns.

Sincerely,
LACO ASSOCIATES

4

Brian Hodgson
Junior Engineer
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cc: Mr. Darryl Lovaas

PASTOONST 13 Darryl LovaasiSubmittals\GMRE\Z0052Q05 GMR & Pursuit of Closure Report\5113 2Q05 GMR & Pursulit of Closure
Report.doc

21 W, 4th Street - PD. Box 1023 - Eureka, California 95502 - 707-443-5054 - 1-800-515-5054 - £AX 707-443-0553

www.laccassociates.us



GROUNDWATER MONITORING REPORT
SECOND QUARTER 2005

Former Lovaas Property; 1265 Second Street, Crescent City, California
CRWQCB Case No. 1TDN153; LACO ASSOCIATES Project No. 5113.00

INTRODUCTION

Field activities were conducted in accordance with generally accepted practices and standard
operating procedures on April 11, 2005. Please refer to Table A below for the current
groundwater monitoring sampling regime, and LACO ASSOCIATES’ (LACO’s) Standard
Operating Procedures on file at your office for sampling details. A location and site map are

provided as Figures 1 and 2, respectively.

SITE CHRONOLOGY

2001: One 550-gallon gasoline underground storage tank (UST) was removed.
2002: Eight direct push, and one hand-augured, temporary borings were installed.
2003: Three direct push, and ten hand-augured, temporary borings were installed.

2004: Approximately 220 cubic yards of contaminated soil was excavated from four areas of

the site; monitoring wells MW1, MW2, MW3, MW4, and MW5 were installed.

2004 through Present: Groundwater sampling for petroleum hydrocarbons in the monitoring

wells has been performed since their installation to the present.

GROUNDWATER SAMPLING

Details regarding quarterly groundwater monitoring performed during the second quarter of 2005
are included below in Table A. A key to abbreviations for tabular information is included as

Attachment 1; field sampling data sheets are included as Attachment 2.



Table A: Sampling Details for April 11, 2005

SCREENED WATER ANALYTICALS
MONITORING| INTERVAL| DTW PURGE QUALITY SAMPLING
WELL ID (feet) (feet) | METHOD | PARAMETER ORGANICS INORGANICS|SCHEDULE
MWI1 183
TPHg, TPHd,
MW2 4.01 . TPHmo, BTEX, | Dissoived Iron,
pH, Temp, Ecw, )
MW3 3-8 3.83 DHP ORP. DO MTBE, TBA, DIPE, Dssolved Quarterly
MW4 2 99 ! ETBE, TAME, BOD,| Manganese
COD
MWs3 3.88
HYDRAULIC GRADIENT

The hydraulic gradient for the April 11, 2005, sampling period was essentially flat at the time of
measuring (Figure 3). The hydraulic heads at monitoring wells MW1 and MW4, which are
approximately 70 feet apart, are nearly equal and portray a very mild gradient. Additionally,
monttoring well MW35, located between monitoring wells MW2 and MW4, exhibited a hydraulic
head higher that either of these two monitoring wells. This is most likely due to the location of
monitoring well MWS5 within the previously excavated area. The tank cavity may be acting as a
“bathtub” or “sump” during periods of high hydraulic head when the homogeneous material in
the cavity is artificially recharged, and as a result, gfoundwater mounding is noted in monitoring
well MW35. Based on the known distribution of the contaminants across the site, the predominant
hydraulic gradient appears to be to the northeast. Historic hydraulic gradients are included in

Table 1 and historic groundwater elevation data are included in Table 2,

QUARTERLY LABORATORY ANALYTICAL RESULTS

Groundwater analytical data from quarterly sampling are included in Figure 4 and below in
Table B, Current and historic groundwater analytical data are included in Table 2, and copies of

the laboratory analytical reports for this reporting period are included as Attachment 3.
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Table B: Analytical Results for April 11, 2605
WELL TPHg TPHd | TPHmo | Benzene | Toluene { Ethyvibenzene nget::as MTBE A(r?;?;tl;s
/L /L. /L /L /L /L L
(ng/l)y | (ng/L} | (pg/L) | (ug/L) | (ng/L) (ng/L) mer) | “EL) (ng/L)
MW1 1,500 266 14 0.59 36 8.11
MW2 1,400 120 31 24 5.0 1.7
MW3 ND<50 ND<170 ND<0.50 D050 ND<1.0 | AlND<1.0-i0
MW4 ND<50 ND<).50 | ND<0.50
MWS 300 8.0 18

For consistency of data evaluation, laboratory results from the current sampling event will be
compared with historic sampling events of similar hydraulic conditions. North Coast
Laboratories’ (NCL’s) case narrative (Attachment 3) reports that the samples from monitoring
wells MW1 and MW?2 contain some material lighter than diesel and also contain material in the
diesel range of molecular weights, but the material does not exhibit the peak pattern typical of
diesel oil. NCL’s case narrative also reports that samples from monitoring wells MW, MW2,
and MW35 appear to be similar to gasoline but certain peak ratios are not that of a fresh gasoline
standard and the results reported represent the amount of material in the gasoline range. These
comments are typical at sites that exhibit weathered or degraded petroleum constituents.
Additionally, at sites with mixtures of petroleum products, some overlap in sample

chromatograms may occur.

SUPPORTING DATA FOR PURSUIT OF CLOSURE

Degradation Rates, Water Quality Objectives, and Natural Attenuation

Time-series plots of exponential trendlines for the contaminants of concern in monitoring wells
MWI, MW2, and MWS5 are included in Charts 1 through 6. The calculation of total petroleum
hydrocarbons as gasoline (TPHg) degradation rates with the subsequent estimation of the
achievement of North Coast Regional Water Quality Control Board (NCRWQCB) Water Quality
Objectives (WQOs) is difficult due to the complex formulation of gasoline blend(s). The
consequence of these complex blends is that published half-lives of TPHg are unavailable.
However, cyclohexane is a major component in standard gasoline blends, comprising up to
approximately 32 percent by volume (Nyer et al., 1996). As a comparison, Attachment 4
presents a laboratory report from Agricultural and Priority Pollutants Laboratories, Inc (APPL)
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illustrating the relative concentrations of separate analytes making up degraded and dissolved
TPHg. Based on data presented in Attachment 4, cyclohexanes comprise approximately 36
percent of the TPHg from the sample. This supports Nyer’s estimate; therefore, we conclude that
cyclochexane is a representative proxy when calculating a decay rate for TPHg. Howard and Nyer

references regarding cyclohexane are presented as Attachment 5.

Diesel fuel contains numerous polycyclic aromatic hydrocarbon (PAH) constituents that may
pose a threat to human health or the environment. Of all the PAHs in diesel fuel, naphthalene
was selected as the baseline component of analysis for the most conservative estimate of
degradation based on its high solubility, Naphthalene exhibits the highest solubility of all the
PATH constituents in diesel fuel at approximately 30,000 ug/L to 34,000 pg/L (Heath et al, 1993).
Assuming the highest concentrations of diesel were released as free product (100 percent diesel
or 1 billion ppb), the solubility of naphthalene at the soil/groundwater interface was expected to
be approximately 30,000 pg/L to 34,000 ug/L. In this scenario, TPHd concentrations would have
decreased from free product concentrations, to its maximum solubility concentration of 34,000

ug/L, to the detected concentrations presently reported.

Decay rate constants (k) for TPHg and benzene concentrations were derived from three sources

to compare and contrast:

e Trendlines in time-series plots (Charts 1 through 6, using Water Quality Objectives as
final concentration, Worksheet 1)
e Analytical results (using initial/final concentrations, Worksheet 2)

» Published half-lives ([Howard et al., 1991] Worksheet 3)

Worksheet 3 also presents low “fast” and high “slow” degradation rates, based on published
cyclohexane half-life data. Published cyclohexane fast and slow half-lives for aqueous
biodegradation under anaerobic and aerobic conditions, were obtained from Handbook of

Environmental Degradation Rates (Howard et al., 1991). Averages of the fast and slow half-
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lives were calculated but not used. The more conservative slow degradation rates were used for
our estimations. Tables 3 and 4 present TPHg and total petroleum hydrocarbons as diesel (TPHA)

degradation rates, respectively, using published decay rate constant data.

Worksheet 4 presents a comparison of the above three decay rate constant derivations. The
degradation rates of TPHg and benzene were determined using derivatives of the first order

decay equation presented below:

Concentration Final (Cy) = Concentration Initial (C;) * e”[-decay constant (-k)*time(t)]

Worksheet 5 presents a comparison of the decay rate constants with the estimated date of

achievement for the WQO for TPHg and benzene for monitoring wells MW1, MW2, and MW35,

Monitoring Well MW1

In monitoring well MW 1, concentrations of toluene and total xylenes are reported below the
WQOs of 42 ug/L, and concentrations of total petroleum hydrocarbons as motor oil (TPHmo)
and methyl tertiary butyl ether (MTBE) continue to be reported as non-detect (ND). The
concentration of total petroleum hydrocarbons as gasoline (TPHg) in monitoring well MW1
exhibits a decreasing concentration trend. Using the published decay rate of cyclohexane as a
surrogate for TPHg [decay rate of -0.00095/day (d)], a conservative estimate is that the
concentration of TPHg in monitoring well MW1 will reach the WQO of 50 ug/L within 11.9
years {(Table 3).

However, using the decay rate information from Worksheets 1 and 2, the concentration of TPHg
in monttoring well MW1 exhibits an observed decay rate of -0.0015/d and suggests that the
concentration of TPHg will reach the WQO within 6 years (Charts 1 and 2). The concentration of
benzene in monitoring well MW 1 exhibits an observed decay rate of -0.0015/d and suggests that
the concentration of benzene will reach the WQO of 1 ug/L within 1 year (Chart 3). Using the
decay rate dertved from analytical data (Worksheet 2), the decay rate of -0.0010 also suggests
achievement of WQOs in ! year. The concentration of ethylbenzene in monitoring well MW1

exhibits an observed decay rate of -0.0009/d, and suggests that the concentration of ethylbenzene
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will reach the WQO of 29 pg/L within 1 year (Chart 3).

Based on the data summarized in Table 2, the concentration of TPHd in monitoring well MW 1
has remained steady within the same order of magnitude (140 pg/L to 200 ug/L). The
exponential trendline in Chart 1 for TPHd in monitoring well MW appears to be essentially flat,
but also exhibits a slightly increasing trend. Because the location of monitoring well MW1 is
directly downgradient of monitoring well MW35 (installed in former tank cavity), we expect the
behavior of TPHd in monitoring well MW1 to follow the same or a similar pattem of
degradation as exhibited in monitoring well MWS. The last detection of TPHd in monitoring
well MW5 was reported in October 2004 and was slightly over the WQO (57 ug/L). The steady
detection of TPHd in monitoring well MW 1 may be attributed to sorbed contamination that was
left in place under the footer of the wall that divides the two rooms. As a result, the degradation
of TPHd in monitoring well MW1 may take longer than exhibited in monitoring well MWS5
{non-detect since January 2005). However, because of TPHd’s physical and chemical
characteristics (high sorption potential and low solubility), it appears that the low concentrations
of TPHd detected in monitoring well MW 1 will not adversely impact ecological receptors (Elk
Creek Slough and Crescent City Bay). It appears that TPHd detected in monitoring well MW2

also follows a similar pattern as that exhibited in monitoring well MW1.

Monitoring Well MW2

In monitoring well MW2, concentrations of toluene, ethylbenzene, and total xylenes are reported
below WQOs and concentrations of TPHmo and MTBE are reported as ND. The concentrations
of TPHg and TPHd in monitoring well MW?2 exhibit decreasing concentration trends. Again,
using cyclohexane as a surrogate for TPHg, it is estimated that the concentration of TPHg in
monitoring well MW2 will reach the WQO within 12.3 years (Table 3). However, the observed
decay rate of -0.0034/d suggests that the concentration of TPHg will reach the WQO within 2
years (Charts 4 and 5). Using naphthalene as a surrogate for TPHd, (decay rate of -0.00269/d in
Table 4), it is estimated that the concentration of TPHd in monitoring well MW2 will reach the
WQO of 50 png/L within 12.3 years. However, the observed decay rate of -0.0035/d suggests that
the concentration of TPHd will reach the WQO within 1 year (Chart 4). The concentration of
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benzene in monitoring well MW?2 exhibits an observed decay rate of -0.0048/d, and suggests that

the concentration of benzene will reach the WQO within 1 year (Chart 4).

Monitoring Wells MW3 and MW4

For the current sampling period, all analytes in monitoring wells MW3 and MW4 are reported as
ND. Since April 2004, when sampling was initiated, all analytes in monitoring wells MW3 and
MW4 have consistently been reported as ND.

Monritoring Well MW5

In monitoring well MWS5, concentrations of ethylbenzene and total xylenes are reported below
WQOs and concentrations of TPHd, TPHmo, benzene, toluene, and MTBE are reported as ND.
The concentrations of TPHd and toluene have been reported as ND for the previous two
sampling periods, the concentration of benzene has been reported as ND for the previous three
sampling periods, and concentrations of TPHmo and MTBE have been reported as ND since
sampling was initiated in April 2004. The concentration of TPHg in monitoring well MW35
exhibits a decreasing concentration trend. Using cyclohexane as a surrogate for TPHg, it is
estimated that the concentration of TPHg in monitoring well MWS5 will reach the WQO within
11.6 years (Table 3). However, the observed decay rate of -0.0069/d suggests that the
concentration of TPHg will reach the WQO within 1 year (Chart 6). Concentrations of TPHd and
benzene in monitoring well MWS35 exhibit observed decay rates of -0.0032/d and -0.0005/d,
respectfully. Current concentrations of these analytes and their respective decay rates suggest

that concentrations of TPHd and benzene are likely to remain below WQOs (Chart 6).

Water Quality Objectives and Natural Attenuation

Groundwater sampling in all monitoring wells indicates that all WQOs will be achieved within a
13 year time frame, which is the most conservative estimate. In monitoring well MW]I,
concentrations of TPHmo, toluene, total xylenes, and MTBE are currently reported below
WQOs. Concentrations of TPHg, benzene, and ethylbenzene in MW1 exhibit decreasing
concentration trends. Published decay rates suggest that WQOs will be achieved within 12 years;

observed data suggests that WQOs will be achieved within 6 years. Based on observed decay
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rates of TPHd at monitormg wells MW2 and MWS35, (-0.0035/day and -0.0032/d, respectively)
and the low reported concentrations of TPHd in monitoring well MW, it is our opinion that the
concentration of TPHd in monitoring well MW1 will reach WQOs within a similar timeframe as

in monitoring wells MW2 and MWS5.

In monitoring well MW2, concentrations of TPHmo, toluene, ethylbenzene, total xylenes, and
MTBE are currently reported below WQOs. Concentrations of TPHg, TPHd, and benzene
exhibit decreasing concentration trends. Published decay rates suggest that WQOs will be
achieved within 13 years; observed data suggests that WQOs will be achieved within 2 years.

In monitoring wells MW3 and MW4, all analytes have been reported as ND since April 2004,
when sampling was initiated in these wells. It is our opinion that analyte concentrations in

monitoring wells MW3 and MW4 will likely remain below WQOs.

In monitoring well MW35, concentrations of ethylbenzene and total xylenes are reported below
WQOs and concentrations of TPHd, TPHmo, benzene, and toluene are reported as ND. Data
suggests that the concentrations of TPHd and benzene will likely remain below WQOs. The
decreasing concentration trend of TPHg indicates that the WQO for TPHg will be achieved

within 12 years using published data or 1 year using observed data.

Fate and Transport

Each contaminant exhibits a different behavior in the environment based on therr physical and
chemical properties, and is also influenced by the hydrogeologic, microbial, and geo-chemical
conditions of the site. The physical and chemical properties that govern each chemical’s
behavior include: 1) water solubility, vapor pressure, Henry’s Law constant, adsorption
coefficient, molecular weight, and specific gravity. TPHd has a low solubility and a greater
tendency to remain adsorbed to soil, and, therefore, tends to form smaller groundwater plumes
than those of TPHg. The solubility of most TPHA constituents is quite low and adsorption to soil
particles is high, so that generally there is limited dissolution in, and transport by, groundwater

flow.
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Natural attenuation mechanisms include sorption, dilution, dispersion, biodegradation, and
volatilization. Additionally, organic material can act as a barrier to the underlying strata. It
contains a large bacterial population, which can aid in the degradation of contamination. The
organic matter and large surface areas can retain the compounds significantly by sorption and
surface tension. This retention enhances the time available for biodegradation to occur,

decreasing the overall impact to the aquifer.

Groundwater contaminant plumes will persist as long as dissolution from secondary sources
occurs. There is no primary source and only a limited remaining secondary source (under footer
of wall dividing two rooms). Because only a limited secondary source exists, the groundwater

plume at the site appears to be stable and should continue to recede.

The laboratory noted that the detected TPHg and TPHd “appear to be similar to gasoline but
certain peak ratios are not that of a fresh gasoline standard” and “does not exhibit the peak
pattern typical of diesel”, respectively. It appears that some of the mechanisms noted above are
actively degrading the contamination, but no evidence exists to determine which ones may be
predominant. However, the degradation of the remaining contanunants should continue by

natural attenuation in a reasonable amount of time.

EVALUATION OF INTRINSIC RESULTS

Field intrinsic indicators are routinely monitored and recorded during sample collection to
evaluate the degree of bioremediation and the potential of natural attenuation closure for the site.
Field intrinsic indicators potential of hydrogen (pH), temperature, conductivity (Ecw), oxygen-
reduction potential (ORP), and dissolved oxygen (DO) are monitored during sampling of the
monitoring wells (Table 5). A concentration of DO greater than 2.0 mg/L and an ORP voltage of
50 mV or greater is an indication of aerobic conditions, while values less than these are an
indication of anaerobic conditions. For the current sampling event, groundwater samples from
monitoring wells MW1, MW2, and MW3 exhibited DO .and ORP recordings below these
thresholds and suggest anaerobic conditions exist at these locations. Groundwater samples from

monitoring wells MW4 and MWS5 exhibited DO above 2.0 mg/L and ORP below 50 mV
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suggesting that marginal aerobic conditions exist at these locations.

Charts 7 through 11 are time-series plots of dissolved oxygen concentrations with respect to
depth-to-water (DTW) data in monitoring wells MW1 through MWS. Charts 7 and § for
monitoring wells MW1 and MW?2, respectively, show similar DO concentrations with respect to
DTW. Concentrations are low, under 1 milligram per liter (mg/L), in both wells. These wells are
located within the downgradient core of the plame where any DO is rapidly being respired by
native microorganisms to degrade the petroleum hydrocarbons. At DO levels below 1 to 2 mg/L
in the groundwater, aerobic biodegradation rates are very slow and as a result, anaerobic
respiration would dominate. In monitoring well MW3, located out of the gasoline plume at the
site (Chart 9), it appears that DO concentrations were initially high, decreased during the summer
months, and then increased with rising groundwater elevations. In monitoring well MW4 (Chart
10) background DO levels upgradient of the contaminant source exceed 1 to 2 mg/L, and the
flow of groundwater supplies DO fo the contaminated area, increasing aerobic biodegradation.
Chart 11 1illustrates an increase in DO concentrations in monitoring well MWS5 as groundwater
elevations increased. The highest DO concentrations were recorded in monitoring wells MW4
and MWS3, which likely reflects upgradient recharge of oxygenated water into the contaminated
zone and the activation of Oxygen Release Compound® (ORC) that was added to the three
cavities during the March 2004 excavation activities. ORC was added to the excavation cavities

to increase the dissolved oxygen concentration and enhance microbial biodegradation.

It appears that the ORC was activated and that DO concentrations remained high after April
2004, as DO concentrations were elevated until July 2004. After July 2004 (with the exception of
monitoring wells MW4 and MW35) DO concentrations exhibit a sharp decline. As the
groundwater elevation increased during the winter wet season (October 2004 to April 2005), it
appears that the ORC was activated and DO concentrations increased in all the monitoring wells
at the site. The increase of DO concentrations in monitoring wells MW 1 and MW?2 (Charts 7 and
8) was not pronounced, as any available DO was quickly used through microbial respiration

within the core of the plume.

Page 10 - July 19, 2005
Groundwater Monitoring Report; CRWQCE Case No. ITDN153
Former Lovaas Property; LACO ASSOCIATES Project No. 5113.00



As required by the Monitoring and Reporting Program (MARP) No. R1-2004-0026, results of
sampling for water quality parameters biological oxygen demand (BOD), chemical oxygen
demand (COD), dissolved iron, and dissolved manganese can be seen in Table 5. BOD is an
indicator of microbial activity; COD is an mndicator total oxidizable material; and dissolved iron
and manganese are indicators of both aerobic/anaerobic conditions and the levels of microbial
activity. Sampling indicates that monitoring wells MW1 and MW2 have higher microbial
activity, higher total oxidizable material, and are more anacrobic than monitoring wells MW3,
MW4, and MW5. These differences are most likely due to the locations of the monitoring wells.
Montitoring wells MW1 and MW2 are located nearby and downgradient of the former UST
within the core of the groundwater plume. Sampling for the water quality parameters has
indicated that fuel-range material exists near monitoring wells MW1 and MW2. Fuel-range
material is an organic source of nutrients which increases both microbial activity and total

oxidizable material.

Under anaerobic conditions, biodegradation of hydrocarbons typically causes reduction of Fe’*
(insoluble) to Fe*™ (soluble), because iron is commonly used as an slectron acceptor under
anaerobic conditions. Thus, soluble iron concentrations in the groundwater tend to increase
immediately downgradient of a petroleum source as the DO is depleted, and conditions change to
become anaerobic. Because fuel-range material is oxidizable, environments in which it occupies
have decreased concentrations of dissolved oxygen (anaerobic). At monitoring wells MW1 and
MW?2, this is reflected in the elevated concentrations of dissolved iron and manganese. Like fuel-
range material, dissolved iron and manganese are oxidizable and elevated concentrations of these
chemicals indicate that there is a lack of available oxidizers, like dissolved oxygen. Monitoring
well MW2 exhibits dissolved iron concentrations an order of magnitude higher than monitoring
well MW1, and monitoring well MW1 exhibits dissolved iron concentrations an order of
magnitude higher than monitoring wells MW3 and MWS5. As monitoring well MW4 is located
upgradient of the contaminant source, dissolved iron and manganese concentrations are reported
as ND, indicating no oxidizing activity by aerobic or anaerobic respiration in that area.
Monitoring well MWS exhibits low concentrations of dissolved iron and manganese, and

correlates well with lower contaminant concentrations than reported in monitoring wells MW1
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and MW?2. Monitoring wells MW4 and MW35 exhibited low concentrations of dissolved iron and

manganese, which correlates well with higher DO in those wells.

Plume Stability

Groundwater monitoring and soil sampling have indicated that fuel range material at this site is
stable. Concentrations of TPHg, TPHd, and benzene in monitoring wells MW1 and MW?2 have
generally remained within the same order of magnitude, but have decreased in concentration
from the initial sampling results performed in April 2004, In monitoring well MW35, located
within the source area, concentrations of TPHg, ethylbenzene, and xylenes have decreased by
one order of magnitude, and concentrations of TPHd, benzene, and toluene have decreased to
non-detect. Historic monitoring well and boring data (Tables 2, 6, and 7) indicate that fuel range
material is not migrating off-site from the former UST. However, it should be noted that the
former UST (Caltrans) located off-site along the northeastern boundary of the site has not been

investigated for possible release of fuel range material (Figure 2).

Excavation Activities (March 2004)

Recent excavation activities removed approximately 167 kg of sorbed-phase TPHg, and 10 kg
sorbed-phase TPHd (Table 8). LACO estimates that excavation activities removed all sorbed-
phase TPHg greater than 100 pg/g and all sorbed-phase TPHd greater than 10 pg/g (Figures 5
and 0). The exception to this statement is that low to moderate concentrations of TPHg were left
in place (as documented by verification samples in Table 9) along the northern and eastern cavity
sidewalls of the main cavity, located adjacent to the building footings. This material was not
removed to protect the integrity of the site building. This mass estimate removal is based on
excavation limits which encompass the sorbed analyte isoconcentration contours shown in
Figures 4 and 5 of the Subsurface Investigation Status Report; Report of Findings; Boring
Installation, submitted by LACO on November 20, 2003. Removal of sorbed-phase fuel range
material limits the amount of material which is able to go into solution. This results in decreased
concentrations within the analyte plume and increases likelihood that the analyte plume will
stabilize and recede. Analytical results for soil and groundwater verification samples collected

during excavation activities can be reviewed in Tables 9 and 10, respectively. Verification

Page 12 - July 19, 2005
Groundwater Monitoring Report; CRWQCRB Case No. ITDN153
Former Lovaas Property; LACO ASSOCIATES Project No. 5113.00



sample locations can be reviewed in Report of Findings: Excavation and Monitoring Well

Installation, submitted by LACO on June 14, 2004.

Sensitive Receptor Survey

There does not appear to be any potential impact to sensitive receptors from the former UST.
Potential sensitive receptors at greatest risk are ecological receptors located downgradient of the
contaminant plume area such as the Elk Creek Slough, the Crescent City Bay, and the well at the
city park. It is unlikely that petroleum hydrocarbon contamination will impact these receptors
due to topography and to the distance from the site. There was one identified domestic well
located within the survey radius; however, it is not in use. Given the standard practice of
installing surface sanitary seals to depths of 30 feet or more in water supply wells, the residual,
detectable concentrations of weathered gasoline or diesel fuel does not pose a threat to human
health and safety, or the environment, and will not adversely affect current or probable future
beneficial uses of water. Locations of potential sensitive receptors can be seen in Results of

Sensitive Receptor Survey, submitted by LACO on February 3, 2004.

CONCLUSIONS

The primary source has been removed and only a limited remaining secondary source has been
identified at the site. Groundwater WQOs have been met at the site for MTBE. Concentrations of
TPHg and TPHd exhibit declining trends. Although the time required to attain WQOs may be
lengthy, it is a reasonable period of time considering that there are no drinking wells near the
site, and it is unlikely that the TPHg and TPHd detected in localized areas m the immediate
vicinity of the building footers will migrate substantially beyond the current limited spatial
extent. It is also unlikely that this particular limited pocket of groundwater will be directly used
as a source of drinking water. The adverse effect on groundwater will be minimal and localized,
and there will be no adverse effect on the groundwater contained in deeper water-bearing zones,
given the physical and chemical characteristics of the site and surrounding land, the quantity of
the contaminated groundwater and the direction of groundwater flow. The placement of an
asphalt parking lot in the area south of the site, and the site structure itself will further reduce the

potential for the flushing by rainwater of the remaining TPHg and TPHd into waters of the State.
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The potential for advese effects on beneficail uses of groundwater appears low, based on the
current and potential fisture uses of groundwater in the area, the existing quality of groundwater
in the area, the patterns of precipitation, the potential health risks caused by human exposure, the

potential damage to wildlife, and the persistence and permanence of potential effects.

Additional soil and groundwater investigation is not necessary and the site should be closed
because the limited, localized impacts of residual weathered petorleum constituents do not
threaten human health, safety, and the environment, and pose a very low risk to current or
probable future beneficail uses of water. In addition, the site will meet aplicable objectives in the
NCRWQCB Basin Plan within a reasonable time frame. The only anlayte exhibting a steady or a
slightly increaseing trend are limited to the heavier moecular weight, low solubility, non-volatile,
highly adsorbent TPHd range of constituents. These residual TPHd constituents are essentially

immobile and will not migrate beyond their present limited, localized extent.

RECOMMENDATIONS AND FUTURE WORK

o LACO will continue with the current quarterly sampling protocol. The next sampling
event is scheduled for July 2005.

¢ Remove monitoring wells MW3 and MW4 from the sampling protocol. No analyte
detections have been reported in these monitoring wells since sampling was initiated
April 2004. LACO will continue with DTW and intrinsic bioremediation indicator
measurements.

¢ Remove TPHmo sampling from the sampling protocol for all sampled monitoring wells.
No detections of TPHmo have been reported in any montitoring wells since sampling was
initiated in April 2004.

e In our opinion, the site has been monitored sufficiently and it is apparent that natural
attenuation and bioremediation will be effective in reducing contaminant concentrations
to WQOs within a reasonable time frame. We request to submit a closure report for this

site and the CRWQCB issue a “No Further Action” status.
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TABLE 1: HISTORIC HYDRAULIC GRADIENT DATA
Former Lovaas Property; 1265 Second St., Crescent City, CA
LACO No. 5113.00; CRWQCB Case No, ITDN153

Based on Based on
MW2, MW3, & MW4 MWI1, MW2, MW4, & MWS5
Date Gradient Bearing | Gradient Slope | Gradient Bearing | Gradient Slope

4/20/2004 NI12°E 0.22% N63°E 0.17%
5/28/2004 N47°E 0.13% N63°E 0.14%
6/24/2004 NS1°E 0.16% N63°E 0.16%
7/26/2004 N70°E 0.17% NG62°E 0.18%
8/11/2004 - — N63°E 0.17%
9/3/2004 - - N63°E 0.21%
10/26/2004 - - N63°E 0.16%
11/15/2004 - - N63°E 0.19%
12/13/2004 --- - - -
1/12/2005 - -— --- -
4/11/2005
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Worksheet 4: Comparison of Decay Rate Constants

Former Lovaas Property
LACO Ne. 5113.00 CRWQCB Case No. 1TDN153

Comparisons of Decay Rates (k) days
Derived from
MW 1D Chart Analyticals Literature™
slow fast

TPHg*

MW 0.00157 0.00155 0.001031  0.0062
MwW2 0.00347 0.0026 0.00095  0.0062
MW5 0.00634 0.00630 0.00095  0.0062

Benzene

MW 0.00148 0.00100 0.00095  0.0062
Mw2 0.00498 0.0038 0.00095  0.0062

* TPHg literature decay rates are based on ¢yclohexane decay rates.
“*/alues for decay rates taken from "Handbook of Environmental Degradation Rates”, Howard, P.M.; Boethling, R.5.; et al

P:\5100\5113 Darryl Lovaas\Submittals\GMRs\2005\2Q05 GMR & Pursuit of Closure Report\s113 Worksheets for
decay rates.xls



Worksheet 5: MW1, MW2, and MWS5 Comparative Decay Rates with

Estimated WQO achievement dates for TPHg and Benzene

Former Lovaas Property

LACO Project No. 5113.00; CRWQCS Case No. 1TTDN153

Trend line estimates from

Estimates from

*Estimates from

. Pubiished Decay
MW+ Charts 1 through 6 sampling results Rates
TPHg*
DECAY RATE 0.00157 0.00155 0.00095
(k in days)
Year of WQO
Achievement {TPHg: 50 pg/L} 2005 2011 2017
Benzene
DECAY RATE 0.00148 0.00100 0.00270
{k in days)
Year of WQO
Achievement (benzene: 1.0 2005 2008 2007
Hg/L}
- " Estimates from Estimates from
MW2 Trend line estimates from Chart sampling resuits sampling resulis
TPHg*
DECAY RATE 0.00347 0.00260 0.00095
{k in days)
Year of WQO
Achievement (TPHg: 50 ug/L) 2005 2009 2017
Benzene
DECAY RATE
(k in days) 0.004%8 0.06380 0.00270
Year of WQO
Achievement (benzene: 1.0 2005 2006 2007
ugll)
. . Estimates from Estimates from
MWS5 Trend line estimates from Chart sampling resuilts sampling results
TPHg*
DECAY RATE
(x in days) 0.00634 0.00630 0.00095
Year of WQO
Achievement (TPHg: 50 ug/l) 2005 2006 2017

NOTES:

* Use of most conservative (slow-anaerobic) Published Decay Rates
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KEY TO ABBREVIATIONS
Former Lovass Property; 1263 2nd St., Crescent City, CA
LACO No. 5113.00; CRWQCB Case No. 1TDN153

KEY TO ABBREVIATIONS
Alk -- Alkalinity
BTEX -- Benzene; Toluene; Ethyibenzene; m,p- and o- Xylenes
BOD -- Biological Oxygen Demand
CO, -- Carbon dioxide
COC -- Chain of Custody or Contaminants of Concern
COD -- Carbonacious Oxygen Demand
CRWQCB -- California Regional Water Quality Control Board
Cr - Chromium
DHP -- Down-hole-pumyp {submersible pump)
DIPE -- Di-isopropyl Ether
Dis -- Dissolved
DO -- Dissoived Oxygen
DTW ~- Depth-to-Water
ECw -- Electrical Conductivity in water
ETBE -- Ethyl Tertiary Butyl Ether
Fe -- Iron
FP -- Free Product
Mn -- Manganese
MTBE -- Methyl Tertiary Butyl Ether
N -- Nitrogen
N/A -- Not Applicable
ND<50 -- non-detect at reporting limits shown
NS -- Not Sampled
NO; -~ Nitrate
NOT Sample not analyzed for parameter
ACTIVE  during current sampling event
ORP -- Oxidation Reduction Potential
P -- Phosphorous
PCP/TCP  -- penta- tetra- tri- chlorophenols
pH -- Potential of hydrogen
SGC -- Silica gel cleanup
SO, -- Sulfate
T -- Temperature
T&P -- Tape and Paste
TAME -- Tertiary Amyl Methyl Ether
TBA -- Tetiary Butyl Alcohol
TBF -- Tertiary Butyl Formate
TIC -- Total Inorganic Carbon
TOC -- Total Organic Carbon
Tot -- Total
TPHd -- Total Petroluem Hydrocarbons as Diesel
TPHg -- Total Petroluem Hydrocarbons as Gasoline
TPHk -- Total Petroluem Hydrocarbons as Kerosene
TPHmo — Total Petroluem Hydrocarbons as Motor Oil
TPHs -- Total Petroluem Hydrocarbons as Solvent
w00 -- Wate Quality Objective
e/l -- Micrograms per liter {parts per billion)

Page 1 of 1 PASTOM5113 Darryl Lovaas\Submittals\GMRS\2005\2Q035 GMR Closure Reporti5113 2Q05 GMR & Closure Report
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21 West Fourth Street, Eureka, CA 95501

TEL 707.443.5054
FAX 707.443.0553

Page 1 of 1

Mobe/Demcbe time:
Travel time;

Time on site:

Time off site:

Miteage:
MW3
DIAMETER [i) 1.50 1.50 1.50
SCREENED
INTERVAL i) 3-8 3-8 3-8
BERTHH o 3 o Z 9%
WATER {ft) E t -
I - — A
INITIAL FINAL INITIAL FINAL INITIAL FINAL INITIAL FINAL INITIAL FINAL
L o . ) 7 — 5 Y “
pH A B 7 te, 7”“{ Tes {is 7.] 7{ 1. d
. s . . , o P - - ! -
Tempre) | o1eh L pe B 125 o e 2 RSP P 17 R V75 G
7]
51
w — ; e A . Pl - - - t
5 Ecw {pmohs) £ \:J‘; “’{J % g o Lo 2 { V“ 2 m,!'"g ! ,1‘7\':\ } q L t,’,(c;’? T Uﬂ(ﬂ
= -~
% P . D ~ L] PR L v e B
% ORP (mV) T Ty rof L2 Zran Lo f{; I 2.E e
b
; mr . - I ¢
pomgty | 1.7 is T B IR f boomi o 52 V.o o -G bouf 7 0a T
(=
=
2]l  oTHER pnits)] R
L
HN
o
5 TIvE SRR Rt 12D sy oS [yl sl P Sl
2 METHOD - - N
o ok D s b " 1 Pl -
i (DHPICBIB} [ty $ists Py Py
il
E TE & H C}[ H 'L'}- O [ e
i RATE {Lpm) P oot £ b} oD
o
- [} -
<|e vowmew LSO P N A 2L
= [
'
g COLCR (L EFE (v E .
-
a "
0 ODOR 130 AE CLIGHT SuLiud
=g
B INTAKE _ — _
i DEPTH 7L [Ye! i Fo0
IFEET) .
TIME 17253 PR AN Y
METHOD o a0 A, [ T &
{DHPICBIE) s e s [322)
m st 1; 3 3 I H B ) B250 List 1; BOD; COW; 826G List 1; BOD; CCLY a6l st T, BOW, COO;
T ANALYTES TPHd/mo w/SGC; Diss. Fe; TPHd/mo w/SGC; Diss. Fe; TE’Hdlmo wISGC; Diss. Fe; TPHdimo wiSGC; Diss. Fe; TPHdime wiSGC; Diss. Fe;
E TS5 Manganese V155, Manganese 5%, Manganese 45, Manganesa {1435 Manganese
w ,
TOTAL i -~ - -
DRAWDDWN £ £, e . e o e gL
(FEET) o o
REMARKS b fe f'wmwmwisi vng . Fa e menbindss brss. e TanGAerseliss, B2 ¢ G g s ¢ i et TR
= i  FF FF
000 ELRE GO 5 o0
WELL . o h
CONDITION

WASTE DRUMS

7 S e
DaE i 5

DHP=DOWN HOLE PUMP CB=CHECK BALL B=BAILER FD=FIELD DUPLICATE MB=METHOD BLANK FF=F}ELD FILTERED

REVISED:3/31/2005



B - BN : s ] e P e ey 21 West Fourth Street, Eureka, CA 95501
LLTING: E EERS: : TEL 7074435054
FAX 707.443.0553

. T
Project Name: - Tech: 3 ek

Date: Tt

Project No.: SUVEOD

WELL 1D: METER ACCURACY RANGE WELLID: v

A +1- 0.2 pH H-0.5°C [ +-20pmohs|  +-zmv | +-03mglL TIME pH TEMP ('C) | Bow (umohs)] ORP (mv) | DO (mgr

TIME pH —TEMP.(*C)_|.Ecw.(umohs)|._ORR (mV)_|_00 (mgly—|—D 25 | "2 2,

[

L P

¢
f

N
M

Jr L7 W E 1ol | 2

G172 | 8 1Sl s A 7.0 LB 2E, SEy 0.5%

O w8 15.49 [ %= 3.0 % | ron Je O 55

SRR Ve 7 e V% - IRt ST RIS DU

=S ta. A e .89 s e Fe— I
g v Sl oo - S S

S o, ol e oL 55 ISR SV ——

WELL D oy o i WELL ID: miwas e

TIME pH TEMP {*C) ! Ecw (pmohs) ORF {mV) DO {mgfL) TiMvE pH TEMP (°C) | Ecw {ymohs) ORP (V) BO¢

i | "y 124 185 13 Es a8 | 70y B | e & o2
[1oed 72 17

feoid 7l A

ECto R g 2T \

H
~
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)
i
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WELLID: vl ™2 WELL 1D:

Time pH TEMP (*C) | Eow (pmehs)| ORP (mV) | DO [mait) TIME pH TEMP ["C) | Eow (pmehs)] ORP{mV) | DO (ma/L
(o - - - - B -
tesla) 5.3 b | Ll -9 D I -
244 [ 73 0T | 2ed | -7 |osg 1
- _ , o T 7
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21 West Fourth Street, Eureka, CA 85501
TEL 707.443.5054
FAX 707.443.0583

Proiect Name:

Preiect No.:

I_?_ D vvvial WELL D #n Li}i WELL ID:
ME DTW () TIME DTW (f) TIME DTW (f) TIME DTW (i) TiME DTW (1) TIME DTW (f)
sz | 3L P aes | 49 g | 2 AR N
2% | 3 o | @22 [g.e S 17 | 9.2 |o4 | =2
§.321 o, &1 ST B
1 iD: WELL 1D WELL 1D; WELL ID: WELL 1D WELL 18
AR DTW ) TIME DTW (ft) TIME DTW {ft} TIME DTW (fi} THME DTW (#) TIME DTW (#)
_ 1B WELL 12 WELL ID: WELL D WELL 1D: WELL 1D
E DTW (K) Tive DTW () TIME DTW (ft) TIVE OTW () TIME DTW (R} TIME OTW ()

REVISED:B/1B/04
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April 22, 2005

Pvt. cust. paying on pickup

?

Attn: Mr. Darryl Lovaas
RE: 5113.00, Lovaas Prbpertjr

SAMPLE IDENTIFICATION

Fraction * Client Sample Deserijtion

NORTH COAST
[ABORATORIES [1D.

Order No.: 0504231
Invoice No.: 49586
PO No.: - TASK 3025

ELAP No. 1247-Expires July 2606

ND = Not Detected at the Reporting Limit

014 - 5113-hW1-W
01D B113-MWI-W
$1E 5113-MW1-W
G1F 5113-MW1-W
C1G 5113-MW1-W (Dissolved)
02A s113-MwWa-w
02D 5113-MW2Z-W
0ZE 5113-MW2-W
02F 5113-MW2-W
0zG 5113-MW2-W (Dissolved)

03A 5113-MW3-W
03D 5113-MW3-W

03E 5113-MW3-W
03F 5113-MW3-W
036 5113-MW3-W (Disscived)
D4A 5113-MW4-W

" 04D 5113-MW4-W
D4E 5113-MWA-W

. D4F 5413-MW4-W

045 5443-MW4-W (Disscived)
05A 5113-MW5S-W

05D 5113-MW5-W
052 5143-MW5-W
05F 5413-MW5EW
05G 5113-MW5-W (Dissalved)

OGA 5113-QCTB-W

Limit = Reporting Limit
All solid resuits are expressed on a wet-
weight basis unless otherwise noted.

REPORT CERTIFIED BY
- . - P W’f% ok mM\D@m_,
QA Unit . Jesse G. Chaxiéy, Ir,

Laboratory Su
)

Laboratory Dircctor

5680 West End Road « Arcata Ca[iforgia 95521-9202 « 707-822-4649 « FAX 707-822-6831
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North Coast Laboratories, Lid. Date: 235-Apr-03

CLIENT: Pvt. cust. paying on pickup
Projeet: 5113.00, Lovaas Property CASE NARRATIVE
Lab Order: 0504231 . '

TPH as Diesel/Motor Oil with Silica Ge! Cleanup:
Samples 5113-MW1-W and 5113-MW2-W contain some material lighter than diesel. The samples alsc

contain material in the diesel range of molecular weights, but the material does not exhibit the peak
pattern typical of diesel oil.

Gasoline Components/Additives:
Samples 5113-MW1-W, 5113-MW2-W and 5113-MW5-W appear to be similar to gasolme but certain
pealk ratios are not that of a fresh gasoline standard. The results reported represent the amount of

material in the gasoline range.

The laboratory control sample/laboratory control sample duplicate (LCS/LCSD) recoveries associated
with sample 5113-QCTB-W were above the upper acceptance limit for ETBE. These recoveries
indicate that the sample results may be erronsously high. There were no detectable levels of the analyte
in the sample; therefore, the data were accepted.

Due to instrument contamination from a previous sample, the method blank associated with sample
5113-QCTB-W and the sample itself have toluene present at a value above the reporting limit. All of
the other samples were re-analyzed once the analytical instrument was de-contaminated. The method
blank associated with the re-analysis has no values ebove the reporting limits. Due to insufficient
sample volume, sample 5113-QCTB-W could not be re-analyzed.

NORTH COAST LABCRATORIES
5680 West £nd Road «+ Arcata, Cahfornza 95521-9202 « 707-822-4649 - FAX 707-822-6831
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Date: 22-Apr-03
WorkOzrder: 0504231

ANALYTICAL REPORT

Client Sample ID: 5113-MW1-W
Lab ID: 0504231-01A

Test Name: Gasoline Components/Additives

Received: 4/11/05 Coliected: 4/11/05 0:00

Reference: LUFT/EPA 8280B Modiflad

Parameter . Result Limit Units DE Extracted Analyzed
Methy! tert-butyl ether (MTBE) ND 1.0 poit 1.6 4/19/05
Teri-butyl alcohol (TBA} ND 10 ug/t 1.6 4/18/05
Di-isapropy! ether (DIPE) ND 1.0 ugi 1.6 4/15/05
Ethyl tert-butyl ether (ETBE) ND ) ugiL 10 4/1905
Benzene 1.4 0.50 ug/L 1.0 4/18/05
Tert-amyl methyl ether (TAME) ND 1.0 pg/l. 1.0 ' 4/18/05
Toluena 0.59 0.50 il 1.0 4/48/05
Ethylbenzens 36 0.50 pgiL 1.0 418105
m p-Xylene 7.2 Q.50 paft 1.0 4/19/05
o-Xyiena 0.81 0.50 pasl 1.0 4/19/05

Surrogate: 1,4-Dichiorobenzene-d4 87.8 B0.8-139 % Ree 10 4/19/05

Test Name: TPH as Gascline Reference: LUFT/EFPA 82608 Modifled

Parameter Result Limit Units DF Extracted Analvzed
TPHC Gassline 1,500 50 pafl. 1.0 A 4116{05

Client Sample ID: 5113-MWI1-W Reccived: 4/11/05 Collected: 4/11/05 0:00

LabID: 0504231-01D

Test Name: TPH as Diesel/Motor Oil w/ Silica Gel Cleanup  Reference: EPA 3510/3630/GCFID(LUFT)/BO15B

Parameier Resuli
TPHC Diessl {C12-C22) 200
TPHC Motor Oil ‘ ND

Limit Units DF Extracted Analyzed
50 pgil 1.0 4115105 4/2005
170 poll. 4.0 471505 4/20/05

Client Sample ID:  5113-MW1-W
Lab ID: 0504231-01E

Test Name: Biochemical Oxygen Demand

Received: 4/11/05 Collected: 4/11/05-0:00

Reference: Std. Meth. 19th Ed. 52108

Parameter Result Limit Units DF Extracted Analyzed
Biochericai Oxygen Demand 7.6 2.0 mg/l 1.0 ‘ 4/13105
Page 1 of 8
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Date: 22-Apr-05
WorkOxder: 03504231

ANALYTICAL REPORT

Chlient Sample ID: 5113-MW1-W
Lab ID; (504231-01F

Test Name: Chemical Oxygen Demand

Received: 4/11/05 Collected: 4/11/05 0:00

Reference: EPA410.4. .
Extracted

Parameter Result Limit Iinits DF Analvzed
Chernical Oxygen Demand 57 5.0 mg/b 1.0 4412105 4/42/05
Client Sample ID:  5113-MW1-W (Dissolved) Recefved: 4/11/03- Collected: 4/11/05 0:00

Lab ID:z 0504231-01G

Test Name: |CAP Matals with Acid Digestion

Reference: EPA200.7

Parameter Result Limit Units DF Extracted Analyzed
fran 9,600 100 yo/l 1.6 4/12/05 4{18/05
Manganese 1400 2.0 pgil 1.0 4/12/05 4/19/05

Client Sample ID:  5113-MW2-W
Lab ID= 0504231-02A

Test Name: Gasoline Components/Additives

Parameter Resuit
Methyl terl-buty! ether (MTBE) NG
Tert-butyl alcohol (TBA) ND
Di-isopropyl ether (DIPE) : ND
Ethyt tert-buty! ether (ETBE) ND
Benzene 3.4
Tert-amy] methyl ether (TAME) ND
‘Foluene 24
Fthylbenzene 5.6
m,p-Xylene 8.2
o-Xylene 1.5

Surrcgate: 1,4-Dichlorobenzene-d4 86.9

Test Name: 1FH as Gasoline

Parameter Result
TPHC Gasgsiine 1,400

Received: 4/11/05 Collected: 4/11/05 0:00

Reference: LUFT/EPA 82608 Modified .

Limit Dnits D¥ Exiracted Analvzed
1.0 pg/l 1.0 ' 4/19/05
10 palL 4.0 471905
1.0 ug/l 1.0 4/18/05
1.0 ngit 1.0 4/19/05
0.50 Ja/l 1.0 . 4/18/05
1.0 pgll 1.0 : 4119105
0.50 ugil 1.0 : 4/19/05
0.50 ugfl 1.0 4119105
0.50 ugfl 1.0 419/05
0.50 Mg/l 1.0 4/18/05
80.8-138 % Rec 1.G : 4/18/086
Reference: LUFT/EPA 8260B Modified .
Limit Units DY Extracted Analyzed
50 pall 1.0 4/48/05
Pape 2 of &
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22-Apr-03
0504231

Date:‘
WorkOrxder:

ANALYTICAL REPORT

Client Sample ID: 5113-MW2-W
LabID: 0504231-02D

Received: 4/11/03

Collected: 4/1 1/05 0:00

Test Name: TPH as Diesel/Motor Cil w/ Silica Gel Cleanup  Reference: EPA 3510/3630/GCFID{LUFT)Y/B015B

Parameter ‘ Result
TPHC Diesel (C12-C22) 120
TPHC Motor Ol ND

Limit Units DE
50 pgil 1.0
170 po/l 1.0

Extracted Analvzed
4/16/08 4/20/05
4/15/05 4720005

Client Sample ID; 5113-MW2-W
Lab ID: 0504231-02E

Test Naine: Biochemical Oxygen Demand

Received: 4/11/05

Colected: 4/11/05 0:00

Reference: Std. Meth, 19th Ed. 5210 B

Parameter Result Limit Units by Extracted Analyzed
Biochemical Oxygen Demand 6.8 2.0 mg/l. 1.0 4/13/05

Client Sample YD: 5113-MW2-W Received: 4/11/05 Collected; 4/11/05 0:00

Lab ID: 0504231-02F :

Test Name: Chemical Oxygen Demand Reference; EPA 410.4

Parameter Result Limit Units - DF Extracted Analvzed
Chemizal Oxygen Demand 63 7 5.0 mgll. 1.0 4]12!:05 4/12/05

Client Sample ID: 5113-MW2-W (Dissolved)
Lab ID= 0504231-02G

Test Name: 1CAP Metals with Ackd Digestion

Parameter Result
ion 45,000
Mangarese 680

Received: 4/11/05

Reference: EPA200.7

Limit Units DE
100 pgll 1.0
20 pgit 1.0

NGRTH COAST LABORATORIES
5680 West Fnd Road - Arcata, California 955219202 - 707-822-4649 - FAX 707-822-6831

':3 Printen o Recycled Papor

Coilected: 4/11/05 0:00

Extracted

Analyzed
4112105 4/18/05
4/12/05 4/19/05
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22-Apr-03
0504231

Date;
WorkOxder:

ANALYTICAL REPORT

Client Sample ID: 5113-MW3-W
Lab IDz 0504231-03A

Test Name: Gasoline Components/Addilives

Received: 4/11/05 Collected: 4/11/05 0:06

Reference: LUFT/EPA 8260B Modified

Parameter Resuit Limit Units DE Exfracted Analyzed
Methy! tert-buty! ether (MTBE) ND 1.0 gL 1.0 411805
Tert-butyl alcohol (TBA) ND 10 ugib 1.0 4/18/05
Di-isopropy! ether {DIFE) ND 1.0 ug/L 1.0 4/18/05
Ethyl teri-butyl ether {ETBE) ND 1.0 ug/l 1.0 4/15/05
Benzene ND 0.50 ug/l 1.0 418108
Tert-amyl methyl ether (TAME) ND 1.0 HisIR 1.0 418105
Toluens ND 0.50 ug/l 1.0 4{18/05
Ethylbenzene ND 0.50 ug/l 1.0 4/18/05
m,p-Xyiene ND 0.50 pa/l 1.0 4/18/05
o-Xylene ND 0,50 pafl 1.0 4119105

Surrogate: 1,4-Dichlorohenzene-d4 86.5 80.8-139 % Rec 1.0 4/18/05

Test Name: 1PH as Gasolina Reference: LUFT/EPA 82808 Modified

Parameter Result Limit Lnits DF Extracted Analyzed
TPHC Gasoling ND 50 ug/t 1.0 4/45/05

Client Sample 1D:  5113-MW3-W Received: 4/11/05 Ca]lectedi 4/11/05 0:00

Lab ID: 0504231-03D

Test Name: TPH as Diesel/Moter Oil Reference: EPA 3516/GCFID(LUFTYEPA 80158

Parameter Result Limit Units _QE Extracted Awnalvzed
TPHC Diesel (C12-C22) ND 50 ug/L 1.0 4142105 4/13/05
TPHC Motor Oil ND 170 ug/b 1.0 4112105 4/13405

Client Sample ID: 5113-MW3-W
Lab ID: 0504231-03E

Test Name: Biochemical Oxygen Demand
Parameter Result
Bicchernical Oxygen Demand ND

Rececived: 4/11/03 Collected: 4/11/05 0:00

Reference: Std. Meth. 16th Ed. 5210 B,

Limit Units DF Extracted Analyzed
2.0 mgiL 1.0 4/13/05
Page 4 of &
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Date: . 22-Apr-05
WorkOrder: 0504231

ANALYTICAL REPORT

Client Sample ID: 5113-MW3-W
Lab ID: 0504231-03F

Test Name: Chemical Oxygen Demand

Parameter ‘ Result
Chemical Oxygen Demand 30

Received: 4/11/05

Reference: FFPA 4104
Limit Units DFE
5.0 mgiL 1.0

Collected: 4/11/05 0:00

Extracted Analvzed
414 2{05 4/12105

Client Sample ID:  5113-MW3-W (Dissclved)
Lab ID: 0504231-03G

Test Name: 1CAP Metals with Acid Digestion

Received: 4/11/05

Reference: EPA 200.7

Collected: 4/11/05 0:00

Extracted Analyzed

Parameter Result Limit Units DF
lron 210 100 ugfl 1.0 4/12/05 4/19/05
Manganese 280 2.0 g/l 1.0 4{12/05 4/19/05
Received: 4/11/05 Collected: 4/11/05 0:00

Client Sample II;  5113-MW4-W
Lab ID: 0504231-04A

Test Name: Gasoline Components/Addltives

Parameter Result
Methy? test-butyl ether (MTBE) ND
Ter-butyl alcoho! {TBA) ND
Di-isopropyl ether (DIPE} ND
Ethyi tert-butyl ether (ETBE) _ ND
Benzene ND
Ter-amyl methyl ether (TAME) ND
Toluene ND
Ethylbenzene ND
m,p-Xylene ND
o-Xylene ND

Surrogale; 1,4-Dichlorobenzene-d4 88.7

Test Name: TPH as Gasoline

Parameter Result

Reference: LUFT/EPA 82608 Modified

1.0 ugil 1.0
19 pgil 1.0
1.0 pg/k 1.0
1.0 ng/l 1.0
.50 pa/l 1.0
1.0 HL IR 1.0
0.80 IR 1.0
0.55 Ha/l 1.0
0.50 pg/l 1.0
0.50 pall - 1.0
20.8-138 % Rec 1.0

Extracted Analvzed
4718105
4119105
418105
4/18/05
£/19/05
4/19/05
4719705
4/48/05
4116105
4/16/05
4/18/05

Reference: LUFT/EPA 82608 Modified -

Limit Units DF

TPHC Gascline ND

50 wall 1.0

NORTH COAST LABORATORIES
5680 West End Road - Arcata, California 95521-9202 - 707-822-4649 » FAX 707-822-6831
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Extracted Analyzed
4/16/05
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Date: 22-Apr-03 ANALYTICAL REPORT
WorkOrder: 0504231 i
Client Sample ID: 5113-MW4-W Received: 4/11/05 Collected: 4/11/05 0:00

Lab ID:= 0504231-04D

Test Name: TPH as Diesel/Motor Oil

Parameter . Result
TPHC Diesel (C12-C22) ND
TPHC Motor Ol . ND

Reference: EPA 3510/GCFID{LUFTYEPA 80158

Limit Units DF Extracted Analvzed
50 poll 1.0 4/12/08 4713/05
170 pafl 1.0 4/12/08 4/13/08

C}iént Sample ID: 5113-MW4-W
LabID:z 0504231-04E

Received: 4/11/05 Collected: 4/11/05 0:00

Reference: Std. Meth. 16th Ed. 52106 B

Test Name: Biochemical Oxygen Demand

Parameter Result Limit Units DF - Extracted Analvzed
Biochernical Oxygen Demand ND 2.0 mg/L 1.0 4/13/05

Client Sample ID: 5113-MW4-W Received: 4/11/05 Collected: 4/11/05 0:00

Lab ID=z 0504231-04F

Test Name: Chemical Oxygen Demand Reference: EFPA 410.4

Parameter Result Limit Units DF Extracted Analyzed
Chemical Oxygen Demand 10 5.0 mglL 1.0 4/12{05 411205

Client Sample ID: 5113-MW4-W (Dissolved)
Lab 1Dz 0504231-04G

Test Name: ICAP Metals with Acid Digestion

Parameter Result
Iron ND
Manganeases ND

Received: 4/11/05 Coﬂected; 4/11/G5 0:00

Reference: EPA200.7 ‘
Extracted  Analyzed

Limit Units DF
100 pofl 1.0 4/12/05 4/19/05
2.0 Ho/L 1.0 4/12/05 4/19/05
Page 6 of 8
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Date: 22-Apr-05 ANALYTICAL REPORT

WorkOxder: 0304231

Client Sample ID: 5113-MW5-W Received: 4/11/05 Coliected: 4/11/05 0:00

LabID: 0504231-054 ‘ ‘

Test Name: Gasoline Components/Additives Reference: LUFT/EPA 82608 Modified .

Parameter _ Result Limit Unifs DE Extracted Analyzed
Meihy! tert-butyl ether (MTBE) ND 1.0 pgfl 1.0 4/18/05
Teri-buty! alcohol (TBA) ND 10 pg/l 1.0 : 4119/05
Di~isopropyl ether (DIPE} ND 1.0 pg/l. 1.0 ) 4/18/05
Ethyl tert-buty! ether (ETBE) ND 4.0 Ty 1.0 ' 4/19/05
Benzene ND 0.50 - JgfL 10 4{12/05
Tert-amyl methy! ether {TAME) ND 1.0 pgfl 1.0 : 4/458/05
Toluene NG 0.50 pgfl 1.0 . 4/48/05
Ethylbenzene 8.0 0.50 pofl 1.0 4/18/08
m,p-Xylene 13 0.50 pg/l 1.0 : 4/18/05
o-Xyiene 5.0 0.50 uglL 1.0 ) 4/19/06

Surrogate: 1,4-Dichlorobenzene-dd 86.8 80.8-138 % Rec 1.0 . 411905

Tesl Name: TPH as Gasoline Reference: LUFT/EPRA 8280B Modified -

Parameter Resuit Limit Units DE Extracted Analyzed
TPHC Gasoline 300 50 - poll 1.0 4/16/05

Client Sample YD: 5113-MW35-W Received: 4/11/05 Collected: 4/11/05 0:00

Lab ID: 0504231-05D

Test Name: 1PH as Diesel/Mctar Cil Reference: EPA 3510/GCFID{LUFTYEPA 80158

Parameter Result Limit Units DF  Extracted Analyzed
TPHC Diesel (C12-C22) . ND 50 pgfl 1.0 4/12/05 4113/05
TRHC Molor Gl ND 170 JgfL 1.0 4{12/05 4113105

Client Sample ID: 5113-MW5-W Received: 4/11/05 Collected: 4/11/05 0:00

LabID: 0504231-05E : ‘

Test Name: Biochemical Oxygen Demand Reference: Std. Meth. 19th Ed. 5210 B .

Parameter Result Limit Enits DF Extraetsd Ana]xied
Bicchernical Oxygen Damand ND 2.0 mgiL 1.0 . 4{43/03

Page Tof &
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Date:
WorkOrxder:

22-Apr-03
0504231

ANALYTICAL REPORT

Client Sample ID: 5113-MW3-W
Lab ID: 0504231-G5F

Test Name: Chemical Cxygen Demand
Parameter Result

Chemical Oxygen Demand 21

Received: 4/11/05

Collected: 4/11/05 6:00

Reference: EPA410.4

Units
mg/l

Limit
5.0

DE Extracted Analyzed
4.0 4/12/05 4/12/05

Client Sample ID: 5113-MWS5-W (Dissolved)
Lab ID: 0504231-05G

Test Name: ICAP Matals with Acid Digestion

Received: 4/11/05

Collected: 4/11/05 0:00

Reference: EPA 200.7

Parameter Result Limit Units
iron 540 100 po/l
Manganese 36 2.0 [£1aT{

DF¥ Exiracted Analvzed
1.0 4/12(05 4/49/05
1.0 4/12/05 4/49/05

Client Sample ID: 3113-QCTB-W
Lab ID: 0504231-06A

Test Name: Gasoline Components/Additives

Parameter Result
Methy! tert-butyl ether (MTBE) ND
Ter-butyl afcehel (TBA) AND
Di-lsopropy! ether (DIPE) ND
Ethyi tert-hutyl ether (ETBE) ND
Benzene ' ND
Tert-amyl methyl ether {TAME). ND
Toluene 1.1
Ethylbenzene - ND
m,p-Xylene ND
o-Xylene ND

Surrogate: 1,4-Dichiorobenzene-d4 824

Test Name: TPH as Gasoline

Parameter Result
TPHC Gasoline ND

Received: 4/11/05

Collected: 4/11/05 0:00

Reference: LUFT/EPA 82608 Modified

1.0 pa/l
10 pgfl
1.0 po/l
1.0 Helt B
0.50 pa/l
1.0 pg/L
0.50 ug/l
0.50 ug/t
0.50 ug/h
0.50 pgft
£80.8-139 % Rec

Reference: LUFT/EPA 82608 Modified

Limit Units
50 gl

MNORTH COAST LABORATORIES
5680 West End Road + Arcata, California 95521-9202 - 707-822-4649 + FAX 707-822-6831

{‘: Primud on Hecycled Popar

DE Exfracted Analvzed
1.0 4/15/05
1.0 4/15/05
1.C 4/158/05
1.0 415105
1.0 4115105
1.0 4/15/05
1.0 4415105
1.0 4115105
1.0 4/15105
1.0 4/15/06
1.0 4/45105
DE Extracted Analvzed
1.0 4/15/05
Page 8 of 8
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Attachment 4



AD03% West Swift ¥ Fresno, Colifornia 93709 w Phone 559.875-2175  w Fax 559.975.4489
!RRCRIVRD

| JUL 13 2001

'BY:'_.M

June 20, 2001

L
LDRG {0
NL
North Coast Laboratories Ltd. HWG
5680 West End Road FRB
Arcata, California 95521 TWG

W L
Attn: Loretta Tomlin

N E BT P
Subject: Report of Data: Case 35576 :%Z‘ZL(}
Jrek

Results in this report apply to the sample analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Dear Ms. Tomlin:

One water sample for job # 0106100-1 A was received June 06, 2001, in good condition.
Written results are being provided on this June 20, 2001, for the requested analysis.

For the EPA 8260 analysis, the sample was extracted according to EPA method 5030.
The sample was taken off hold June 12, 2001 and purged. The pH of the sample was 4.
The tentatively identified peaks are reported. The results are based on a one to one
response ratio to the nearest internal standard. The results are estimated values.

No unusual problems or complications were encountered with this sample set.

If you have any questions or require further information, please contact us at your
convenience. Thank you for choosing APPL, Inc.

Sincerely,
i
bt g

Paula Young, Laboratory Director
APPL, Inc.

PY/p

Enclosure
ce: File Number of pages in this report_/

35576 North Coast 8260.dac



EPA 8260B

APPL Inc.
4203 West Swift Avenue
Fresno, CA 93722

rth Coast Laboratories Ltd.
80 W. End Road
~ata, CA 85521

n: Loretta Tomiin

oject: 0106100-1A

ymple ID: 3472 MW1

ymple Collection Date: 6/1/01

ARF: 35576
APPLID  AP17625
QCG: $8260-010614AH-36588

»thod Analyte . Result PQlL tnits Extraction Date Analysis Date
;82608 1,1.1,2-Tetrachloroethane Not detected 0.5 ug/L 65/14/01 6/14/01
y 82608 1,1,1-Trichleroethane Not detected 0.5 ug/L 6/14/01 8{14/01
\ 82608 1,1,2,2-Tetrachlorosthane Mot detected 0.5 ug/L 8/14/01 68/14/01
N 82608 1,1,2-Trichloroethane Not detected 0.5 ug/L 6/14/01 6/14/01
A 82608 1,1-Dichlorosthane Mot delected 6.5 ug/L 8/14/C1 5114101
A 82608  1,1-Dichloroethene Not detected 0.5 ug/L 6/14/01 6/14/01
n 82608 1,2-Dichlorobenzene Not detected 0.5 ug/L 6/14/01 6/14/01
A B260B  1,2-Dichloreethane Not detected 6.5 ug/L 6/14/01 6/14/01
A B2608 1,2-Dichlorepropane Not detecied 0.5 ug/L 5/14/01 &5/14/01
n B260B  1,3-Dichlorobenzens Not detected 0.5 ug/L 8/14/01 6/14/01
n 82608  1,4-Dichlorobenzene Not detected 0.5 ug/l. 6/14/01 6M14/01
A 82608  1H-Indene, 2,3-dinydro-1-methyl- 65 TIC ug/L 6/14/01 6/14/01
A 82608 1H-Indene, 2,3-dinydro-4-methyl- 60 TIC ugfL 6/14/01 6/14/01
A 82808 1H-Indene, 2,3-dihydro-5-methyl- 23 TIC ug/L 6/14/G1 6/14/01
A 8260B Benzene 12 0.5 ug/l 6/14/01 - 6/14/01
A 82608 Benzene, (2-methyl-1-propenyi)- 26 TIC ug/L 6/14/01 6/14/01
A 82608 Benzene, propyl- 30 TIC ug/l 6/14/01 6/14/01
A 82608 Bromobenzene Not detected 0.5 ug/L. 6/14/04 6/14/01
A B260B Bromodichioromathane Not detected 0.5 ugil 6/14/01 5/14/01
A 82608 Bromoform Not detected 0.5 ugi/lL 6/14/01 6/14/01
A B260B Bromomethane Not detected 1 ug/L. B/14/01 6/14/01
A 82608 Carbon tetrachloride Not detected 0.5 ug/t 8/14/01 B/14/01
A 8260B Chlorobenzene Not detected 0.5 ug/l. 6/14/01 6/M14/01
A 82608 Chlorosthane Not detected 0.5 ug/. 6/14/0 6/14/01
A 82608 Chloroform Not detected 0.5 ug/L 6/14/01 6/14/01
A 82608 Chloromethane Not detected 0.5 ug/L 6/14/01 8/14/61
A B2B0B  cis-1,2-Dichloroethene Not detected 0.5 ug/L 8/14/01 6/14/01
A 82608 cis-1,3-Dichloropropene Not detected 0.5 ug/L 8/14/01 6/14/01
A 82808 Cyclohexang 130 TIC ug/L 6/14/01 6/14/01
A 8260B Cyclohexane, 1-msthyl 58 TiC ugiL 8/14/01 6/14/01
A 8260B Cyclohexane, methyl 180 TIC ug/L 8/14/01 6/14/01
A 82608 Cyciohexene, 4-methyl 22 TIC ug/l 6/14/01 6/14/01
A B8250B Cyclopentane 43 TIC ugilL 6/14101 6/14/01
A B260B Cyclopentane, 1,2,3 21 TIC ug/L 6/14/01 B8/14/01
76 TIC ug/L 8/14/01 6/14/01

A 8280B Cyclopentane, 1,2-di

Run #: 0614H10
instrument: HEWEY
Sequence: HO10608

Dilution Factor: 1

Initials: RP

Printed: 6/18/01 1:57.45 PM




yrih Coast Laboratories Lid.
80 W. End Road
cata, CA 95521

tn: Loretta Tomiin

oject: 0106100-1A

ymple 1D: 3472 MWA1

mple Collection Date: 6/1/01

EPA 8260B

APPL Inc.

Pt - R T Sy N

4203 West Swift Av

nle

Fresno, CA 93722

ARF; 35576

APPLID

AP17625

QCG: $8260-010614AH-36588

sthod Analyte Resuit PQL Units Extraction Date Analysis Date
tTBZGOB Cyclopentane, 1,3-di 50 TIC ug/L 8/14/01 6/14/01
A 82608 Cyclopentane, ethyl 38 TIC ug/L 6/14/01 6/14/01
A B260B Cyclopentane, methyl 170 TIC uglt. 6/14/01 6/14/01
A 82608 Dibromochloromethane Not detected 0.5 ug/L 6/14/01 6/14/01
A B260B Dibromomsthane Mot detected 0.5 ug/L 6/44/01 6/14/01
A 82608 Dichlorodifluoromethane Not detected 1 ugfL 5/14/01 6/14/01
A 82608 Ethylbenzene 25 0.5 ug/L 6/14/01 6/14/01
A 82608 Freon 113 Not detected 1 ug/L 6/14/01 B6/14/01
A 82608 Methylene chioride Mot detected 5 ug/L 6/14/01 6/14/01
A 826808 Tetrachloroethene Not detected 0.5 ug/L 6/14/01 6/14/01
A B260B Toluene 0.57 0.5 ug/L 6/14/01 6/14/01
A 8260B trans-1,2-Dichloroethene Not detected 0.5 ug/L 6/14/01 6/14/01
5, 82608 trans-1,3-Dichloropropene Not detected 0.5 ug/L 6/14/01 6/14/01
A 82608 Trichioroethene Not detected 0.5 ug/t 6/14/01 G6/14/01
A 82608 Trichlorofluoromethane Not detacted 0.5 ug/L 6/14/01 6/14/01
A 82608 Vinyl chloride Mot detected 0.5 ug/L 8/14/01 6/14/01
A 82608 Xylenes 45 0.5 ug/L 8/14/01 6/14/01
n 8260B Surrogate recovery {BFB} 105 75-125 % 6/14/01 6/14/01
A 82608 Surrogate recovery (DBFM) 59.9 75-125 % 6/14/01 6/14/01
n 82608 Surrogate recovery (DCA) 102 75-125 % 6/14/01 6/14/01
n, 8260B Surrogate recovery (TOL) 92.3 75-125 4 6/14/01 6/14/01

Run#; 0614H10
Instrument; HEWEY
Sequence: H010608

Ditution Factor: 1
initials: RP

Printed: 6/18/01 1:57:45 PM



Method Blank

EPA 8260B
APPL Inc.

lank Name/QCG: 010614W - 36588 4203 West Swift Avenue
atch 1D: $8260-010614AH Fresno, CA 83722

yie Type Analyte Resuit PQL Units Extraction Date Analysis Date
;< 1,1,1,2-Tetrachloroethane Not detected a.5 ug/t 6/14/01 6/14/01
< 1,1,1-Trichloroethane Not detected 0.5 g/l 6/14/01 6/14/01
< 1,1,2,2-Tetrachloroethane Not detected 0.5 ug/L 6/14/01 6/14/01
i< 1,1,2-Trichloroethane Not detected 0.5 ug/L. 6/14/01 6/14/01
K 1,1-Dichicroethane Not detected 0.5 ug/L 6/14/01 6/14/01
K 1,1-Dichloroethene Not detected 0.5 ug/L 6/14/01 6/14/01
K 1,2-Dichlorobenzene Not detected 0.5 ug/L 6/14/01 6/14/01
K 1,2-Dichleroethane Not detected 0.5 ug/L 6/14/01 6/14/01
K 1,2-Dichloropropane Not detected 0.5 ug/L 6/14/01 6/14/04
K 1,3-Dichiorobenzene Not detected 0.5 ug/L 6/14/01 6/14/01
K 1,4-Dichlorobenzene Not detected 0.5 ug/L 6/14/01 B6/14/04
K Benzene Not detected 0.5 ug/l 6/14/01 6/14/01
K Bromgbenzene Not detected 0.5 ug/l. 6/14/01 6/14101
K Bromodichioromethane Not detected 0.5 ug/L 6/14/01 6/14/01
K Bromoform Not detected 0.5 ug/L. 65/14/01 6/14/01
K Bromomsathane Not detected 1 ugl/l. 6/14/01 6/14/01
K Carbon tetrachloride Not detected 0.5 ug/L. 6/14/01 6/14/01
K Chiorobenzene Not detected 0.5 ug/L 6/14/01 &6/14/01
K Chloroethane Not detected 0.5 ug/l 6/14/01 6/14/01
K Chioroform Not detected 0.5 ug/L 6/14/01 6/14/01
K Chloromethane Not detected 0.5 ug/L 6/14/01 6/14/01
K cis-1,2-Dichlorosthene Not detected 0.5 ug/L 6/14/01 6/14/01
K cis-1,3-Dichloropropensg Not detected 0.5 ug/L 6/14/01 6/14/01
K Dibromochioremethane Not detected 0.5 ug/L B6/14/01 6/14/01
K Dibromomethane Not detected 0.5 ug/l 65/14/01 6/14/01
K Dichlorodiflucromethane Not detected 1 ug/L B6/14/01 6/14/01
K Cthylbenzene Not detected 0.5 ug/t 6/14/01 6/14/01
K Freon 113 Not detected 1 ug/L 6/14/01 6/14/01
K Methylene chloride Not detected 5 ug/L 6/14/01 6/14/04
K Tetrachlorcethene Not detected 0.5 ug/L 6/14/01 6/14/01
IK Toluene Not detected 0.5 ug/L 6/14/01 6/14/01
1 trans-1,2-Dichloroethene Not detected G.5 ug/l. 6/14/01 6/14/01
14 trans-1,3-Dichloropropene Not detected C.5 ug/l 6/14/01 6/14/01
1Y Trichloroethens Not detected 0.5 ug/L 6/14/01 6/14/01
14 Trichloroflugromethane Not detected 0.5 ugflL 6/14/01 68/14/01
1K Vinyi chloride Not detected G.5 ug/L 6/14/01 6/14/01
[K Xylenes Not detected 0.5 ug/L B6/14/0% 6/44/01
K Surrogate recovery {BFB) 100 75-125 Y 6/14/01 5/14/01
K Surrogate recovery (DBFM) 87.5 75-125 % 6/14/01% &§/14/01

Run #: 0614HC4
instrument: HEWEY
Sequence: HO105608

initials: RP

Frinted: 6/18/01 1:58:47 PM



Method Blank

EPA 8260B
APPL Inc.
lank Name/QCG: 010614W - 36588 4203 West Swift Avenue
2 atch 1D: $8260-010614AH Fresno, CA 93722
;Ie Type Analyte Result PQL. Units Extraction Date Analysis Date
E Surrogate recovery (DCA) 98.2 75-125 % 6/14/01 6/14/01
93.1 75-125 % 6/14/01 6/14/01

K Surrogate recovery (TOL)

] Run #: 0614H04

Instrument: HEWEY

Sequence: HO10608
Initials: RP

|
Prinfed: 6/18/01 1:58:47 PM



Laboratory Control Spike Recoveries

PL 1D: 010614W-17625 LCS - 36588

'ch 1D: $8260-010614AH

EPA 8260B

APPL Inc.
4203 West Swift Avenue
Fresno, CA 93722

;*npound Name Spike Lvl SPKResult DUP Resuit SPK% DUP % Recovery RPD RPD
ug/L ug/L ug/L Recovery Recovery Limits % Limits
;Tetrachloroe{hane 10.00 9.96 9.68 899.6 85.8 75-125 2.8 25
[richloroethane 10.00 16.0 10.2 100 102 75-125 2.0 25
».Tetrachloroethane 10.60 9.50 8.20 85.0 2.0 75-125 3.2 25
Frichiorogthane 10.00 8.85 10.1 8.5 101 75-125 2.5 25
chlaroethane 10.00 10.7 10.8 107 108 75-125 0.94 25
chloroethane 10.00 10.0 10.3 100 103 75-125 3.0 25
chiorobenzene 10.00 .87 §.57 99.7 85.7 75-125 4.1 25
chlorcethane 10.00 10.0 g9.82 100 98.2 75-125 1.8 25
chlorppropane 10.00 10.2 10.1 102 101 75-125 0.99 25
chlorobenzene 10.00 9.85 9.74 89.5 97.4 75-125 2.1 25
chiocrobenzene 10.00 9.79 9.60 897.9 96.0 75-125 2.0 25
ne 10.00 10.0 9.84 100 08.4 75-125 1.6 25
ybenzene 10.00 10.1 9.66 101 96.6 75-125 4.5 23
ydichioromethane 10.00 10.2 10.0 102 100 75-125 2.0 25
orm 10.00 972 8.55 97.2 95.5 75-125 1.8 25
ymethane 10.00 B.83 7.81 88.3 78.1 75-125 10.0 25
n tetrachloride 10.00 10.1 10.2 101 162 75-125 0.e9 25
ybenzene 10.00 9.90 9.68 990 96.8 75-125 2.2 25
ethane 10.00 9.4C 9.35 940 93.5 75-125 0.53 25
form 10.00 10.7 104 107 104 75-125 2.8 25
ymethane 10.00 7.86 7.97 78.6 797 75-125 1.4 25
2-Dichlorogthene 10.00 10.1 8.81 101 98.1 75125 29 25
3-Dichloropropens 10.00 10.2 10.1 102 101 75-125 0.99 25
nochicromethane 10.00 g.82 9.61 982 56.1 75-125 2. 25
momethana 10.00 10.0 .92 100 99.2 75-125 .80 25
mments:
Primary SPK bup
Extraction Data : 6/14/01 B/14/0%
Analysis Dale : 6/14/01 B/14/014
Instrument : HEWEY HEWEY
Run : 0814H02  0B14HO3
Analyst: RP

Printed: 6/18/07 3:45:19 PM



Laboratory Control Spike Recoveries
EPA 8260B

>( ID: 010614W-17625 LCS - 36588

-h ID: $8260-010614AH

APPL Inc.
4203 West Swift Avenue
Fresno, CA 93722

—

DUP % Recovery RPD RPD

mpound Name Spike Lvi SPK Result DUP Result SPK %
ug/L ug/l ug/L Recovery Recovery Limits % {imits

odifluoromethane 1000 827 8.01 82.7 80.1 75125 32 25

:nzene 10.00 9.92 9.72 99.2 97.2 75-125 20 25

113 10.00 10.0 10.3 100 103 75-125 3.0 25

=ne chloride 10.00 9.80 9.78 98.0 §7.8 75-125 0.20 25

“ioroethene 10.00 9.48 8.55 g4.8 95.5 75-125 0.74 25

c 10.00 16.2 101 102 101 75125 0.9 25

_2-Dichlorosthene 10.00 9.62 9.48 96.2 94.8 75-125 1.5 25

,3-Dichioropropene 10.00 10.1 9.57 101 89.7 75-125 1.3 25

roethene 10.00 9.78 8.80 97.8 88.0 75-125 0.20 25

rcflucromethane 10.00 9.78 9.71 97.8 971 75-125 0.72 25

hloride 10.00 9.17 9.12 91.7 91.2 75-125 0.55 25

5 30.00 30.1 258.5 100 98.3 75125 2.0 25

ate recovery (BFB) 30.888 30.8 31.1 899.7 101 75-125

ate recovery {DBFM) 31.249 303 30.8 57.0 97.8 75125

ate recovery (DCA) 29,710 28.2 28.1 54.9 94.6 75-125

ate recovery (TOL) 31.754 30.3 29.8 054 942 75-125

mments:
Primary SPK DUp
Extraction Date : 6/14/01 8M14/01
Analysis Date ! 614101 6/14701
Instrument : HEWEY HEWEY
Run @ 0614H02 0614H03
Analyst : RP

Printed: 6/18/01 3.45:18 PM



Attachment 5



Cyclohexane

CAS Registrv Number: 110-82-7

Half-lives:
- Seil: High: 4320 hours (6 months)
Low: 672 hours (4 weeks)
Comment. Scientific judgement based upon unacclimated grab sample of aerobic soil (high ¢
Haider, K et al. {1974)) and aerobic aqueous screening test data (Kawasaki, M (1980)).

¥

- Air: High: 87 hours (3.6 days)
Low: 8.7 hours
Comment: Based upon photooxidation half-life in air.

- Surface Water: High: 4320 hours {6 months)

Low: 672 hours (4 weeks)
Comment: Scientific judgement based upon estimated unacclimated aqueous aerobic
biodegradation half-life.

- Ground Water: High: 8640 hours {12 months}

Low: 1344 hours (8 weeks)
Comment: Scientific judgement based upon estimated unacclimated aqueous aerobic
biodegradation half-life.

Agqueous Biodegradation (unacclimated):
- Aerobic half.life: High: 4032 hours {6 months)
Low: 672 hours (4 weeks)
Comment: Scientific judgement based upon unacclimated grab sampie of aerobic soil (high t,,:
Haider, K et al. (1974)) and aerobic aqueous screening test data (Kawasaki, M (1980)).

+ Anaerobic half.life: High: 16128 hours (24 months)

Low: 20688 hours (16 weeks)
Comment: Scientific judgement based upon estimated unacclimated aqueous aerobic
biodegradation half-life,

- Removal/secondary treatment: High: No data

Low:
Comment:

Photolysis;
- Atmos photol half-life:

Comment:




Benzene

- CAS Registry Number: 71-43-2

Half-lives:
= . Seilt High: 334 hours (16 days)
Low: 120 hours (5 days)
Comment: Scientific judgement based upon unacclimated aqueous aerobic biodegradation half-

life.

. Air: High: 501 hours (20.9 days)
' Low: 50.1 hours (2.09 days)
Comment: Based upon photooxidation half-life in air,

radicals in . Surface Water: High: 384 hours (16 days)
Low: 120 hours (5 days)
Comment: Scientific judgement based upon unacclimated aqueous aerobic biodegradation half-
life.,

- Ground Water: High: 17280 hours (24 months)

Low: 240 hours (10 days)
Comment: Scientific judgement based upon unacclimated aqueous aerobic (fow t),) and anaerobic
(high t,,) biodegradation half-life.

- Aqueous Biodegradation (unacclimated):
- Aerobic half-life: High: 384 hours {16 days)
Low: 120 hours {5 days)
Comment: Based upon river die-away data (high t,,) (Vaishnav, DD and Babeu, L {1987)}) and
upon sea water die-away test data (low t,;) (Van der Linden, AC (1978)).

+ Anaerobic halfulife; High: 17280 hours (24 months)

Low: 2688 hours v b, (16 weeks)
Comment: Scientific judgement based upon unacclimated aqueous anaerobic biodegradation
screening test data (Horowitz, A et al. (1982)).

- Removal/secondary treatment: High: 100%
Low: 44%,
Comment: Removal percentages based upon data from continuous activated sludge biological
treatment simulators (Stover, EL and Kincannon, DF (1983); Feiler, HD et al. (1979)).
Photolysis:
+ Atmos photol half-life: High: 16152 hours {673 days)
Low: 2808 hours (117 days}




iN SITUTREATMENT TECHNOLOGY

Table 4 Some of the Major Constituents of the Gasoline Fraction (b.p.
36 to 117°C) in Selected Petroleums

Volume (%)

Constituent Conroe, TX  Colinga, CA  Jennings, LA
Alkanes
n-Pentane 0.33 0.44 1.12
n-Hexane 5.44 7.75 9.15
n-Heptane 6.80 5.94 8.42
Z-Methylpentane 2.89 2.56 3.47
2.3-Dimethylhexane 0.22 1.30 2.39
Cycloatkanes
Cyclopentane 0.96 1.78 0.67
Methylcyclopentane 6.51 10.28 5.01
Cyclohexane 10.40 7.83 7.13
Methyicyclohexane 22.00 14.55 18.07
Ethyicyclopentane 2.03 4.38 2.34
Trimethylcyclopentane 3.64 812 418
Aromatics
Benzene 3.27 2.22 3.61
Toluene 16.19 7.94 i2.02

Source: Adapted from Perry, J. J. Petroleum Microbiology, R. M. Atlas, Ed.,
New York: Macmillan, 1984.

Figure 4 Contamination piume resulling from gasoline spiil.

To determine the dircction and velocity of flow, three or more wells may
be drilled into the aguifer and the heads or water levels measured from a
datum (typically mean sea level), Ground water will flow from high head w©
fow head (the negative sign in Darcy's Law keeps the velocity positive as the
gradient is afways negative). The hydraulic conductivity (K) is a function of
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Page 1 of 2
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Brian Hodgson

From: Cody Walker [CWalker@waterboards.ca.gov]
Sent:  Wednesday, June 08, 2005 3:47 PM

To: Brian Hodgson
Cc: David Gervan; Tim Nelson
Subject: Re:

Brian,

I have not heard of experiences where the fund has not reimbursed interpretation of site data for a case closure
request. Also, sending out letters requiring closure evaluation by the RP is unusual, if done at all. Certainly there
are usually conversations about it, then a closure request can be written and submitted. | have other sites where
additional information as described in your last paragraph is submitted and did not hear of any issues with the
fund. if your office has had past experience getting reimbursed for this work, let me know and we'll take care of
the issue.

Cody Walker

Engineering Geologist

North Coast Regional Water Quatlity Control Board
(707) 576-2642

My email address has changed.
Piease update your email address book to:
cwalker@waterboards.ca.gov

>>> "Brian Hodgson" <hodgsonb@lacoasscciates.us> 06/07/05 G4:20PM >>>
Hi Cody,

My name is Brian Hodgson and | wanted to introduce myself as | will be working with Tim Nelson on the Former
Lovaas Property project (CRWQCB Case No. 1TDN153). Currently, | have been assigned to write the Second
Quarter 2005 (2Q05) Groundwater Monitoring (GMR) with a request for the Pursuit of Closure Report. |
understand that Tim Nelson and yourself discussed permission fo include information relevant to the pursuit of
closure within the 2Q05 GMR. Since information relevant to the pursuit of closure is outside the regular scope of
a GMR, I would like to verify that the included information will be reimbursable to the underground storage tank
clean-up fund (Fund). Tim asked me to ask you if you could send me a letter (email) and a copy to the Fund
regarding the research/evaluation of information pertinent to closure. This would be information pursuant to
closure, but not a closure report. Recent experience with the Fund indicates that the Fund prefers to see approval
of work pursuant to closure by the regulatory agencies before the work is performed.

The additional information would include: contaminant mass calculations, before and after excavation activities;
trend analysis in the MWs, and an estimation of the achievement of cleanup goals using a 20-year decfining trend
to water quality objectives; brief re-iteration of the SRS; estimate of mass remaining in groundwater; intrinsic
bicremediation indicator summary table and discussicn; and potentially other information.

Thank you,
Brian Hodgson

Brian Hodgson
Junior Engineer

LACO Associates Consulting Enginsers, Inc.
21 West 4th Street, Eureka, CA 95501
Phone (707) 443-5054, Fax (707) 443-0553

11 AMNANnS
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